The purposes of this study were to determine whether people with and without fibromyalgia (FM) age 50 yr and above showed differences in physical performance and perceived functional ability and to determine whether age, gender, depression, and physical activity level altered the impact of FM status on these factors. Dependent variables included perceived function and 6 performance measures (multidimensional balance, aerobic endurance, overall functional mobility, lower body strength, and gait velocity-normal or fast). Independent (predictor) variables were FM status, age, gender, depression, and physical activity level. Results indicated significant differences between adults with and without FM on all physical-performance measures and perceived function. Linear-regression models showed that the contribution of significant predictors was in expected directions. All regression models were significant, accounting for 16-65% of variance in the dependent variables.
to be 6.88 cases per 1,000 person-years for men and 11.28 cases per 1,000 personyears for women. FM ranks second in prevalence of rheumatologic disorders in the United States and is estimated to be 3 times more common than rheumatoid arthritis (Goldenberg, Burckhardt, & Crofford, 2004) .
Typically, people with FM have several comorbidities (e.g., irritable bowel syndrome, chronic fatigue syndrome, visceral organ problems). Common nonpain symptoms of FM include fatigue, stiffness, nonrestorative sleep, dizziness, cognitive difficulties, and mood disturbances (Bennett, Jones, Turk, Russell, & Matallana, 2007) . Although the etiology of FM is unknown, researchers have found abnormalities in regulation of central pain modulation (Arendt-Nielsen & Graven-Nielsen, 2003; Gracely, Tetzke, Wolf, & Clauw, 2002) with dysregulation of the hypothalamic-pituitary-adrenal axis (Okifuji & Ashburn, 2001) , resulting in amplification of pain transmission and interpretation. Environmental triggers such as physical/emotional stressors, injuries, viral infections, insomnia (Bennett et al., 2007) , and genetic predisposition (Buskila & Sarzi-Puttini, 2006; Lawrence et al., 2008) to FM symptoms are reported.
FM symptoms are exacerbated by comorbidities and a sedentary lifestyle, which can lead to major physical impairments (e.g., loss of aerobic endurance, strength, dynamic balance, altered gait) and functional limitations (e.g., restrictions in tasks such as rising from a chair, walking, lifting, bending, or climbing stairs), increasing the risk of disability (Bennett et al., 2007; Jones, Rutledge, Jones, Matallana, & Rooks, 2008; Mannerkorpi, Svantesson, & Broberg, 2006; Panton et al., 2006) . Furthermore, in a national Internet survey, the average woman with FM reported having less perceived functional ability (i.e., more functional limitations) than the average community-dwelling woman in her 80s . Although the assessment of a person's perceived functional limitations is typically standard in clinical practice and clinical trials (Mannerkorpi et al., 2006) , assessments of physical impairments using performance measures provides more useful information for targeting exercise inventions to improve function associated with everyday living and with reducing disability.
Although studies report physical impairments and functional limitations among people with FM Mannerkorpi et al., 2006; Panton et al., 2006) , little is known about the differences in actual physical performance of older adults with and without FM or associated predictors (e.g., age, gender, depression, physical activity level). Understanding the predictors of physical performance (i.e., physical impairments) and perceived physical function (i.e., functional limitations) for people with FM-especially factors that can be altered through interventions or self-management-is critically important for developing effective strategies to reduce disability in this population.
The design of this study was based on the expanded version of the Nagi disability model by Verbrugge and Jette (1994) . Based on the framework of disability initially described by Nagi (1991) , the disablement process is viewed as a pathway from a disease or condition to an inability to perform certain roles. The basic pathway describes a process by which pathology (e.g., chronic conditions, injury) can lead to impairments in organ systems (e.g., cardiovascular, musculoskeletal, cognitive, sensory, motor), which can lead to functional limitations (e.g., walking, stair climbing) and ultimately to disability. Disability is usually defined as the difficulty or inability to perform complex activities in domains of life, such as work, recreation, household tasks, socializing, and self-care (Nagi, 1991) . Verbrugge and Jette expanded the Nagi disablement model pathway by taking into consideration predisposing risk factors (e.g., sociodemographic background, lifestyle, biologic factors), along with intraindividual factors (e.g., lifestyle and behavioral changes, psychosocial attributes, coping skills) and extraindividual factors (e.g., medial and rehabilitation services, medications and other therapeutic regimens) that may mediate or moderate the disability pathway.
Study Purpose
The main purpose of this study was to determine whether people with and without FM (age 50 years and greater) showed differences in physical performance and perceived functional ability. A secondary aim was to determine whether age, gender, depression, and physical activity level altered the impact of FM status (yes/no) on physical performance and perceived functional ability. Based on previous research (Mannerkorpi et al., 2006; Panton et al., 2006) , we hypothesized that people without FM would have significantly higher physical-performance scores and perceived functional ability than people with FM. We also hypothesized, based on research of predictors of physical function (Rikli & Jones, 1999; , that age, gender, depression, and physical activity level would significantly influence scores of physical performance and functional ability for people both with and without FM.
Methods

Participants and Recruitment
Schemas for screening, recruitment, and participation are shown in Figure 1 . Potential participants were recruited from an advertisement sent to local FM support groups, senior centers and senior housing facilities, and phone calls and e-mails to people from databases from two campus centers (Fibromyalgia Research and Education, Gerontology) . In fall 2008, 70 adults (93% female, mean age 60 years) with FM and 76 adults without FM (67% female, mean age 68 years) completed the required questionnaires and assessments. Refer to Table 1 for complete demographic information.
For study inclusion, participants had to be at least 50 years of age, community residing, and functionally independent (not wheelchair bound). Participants were excluded if they were unable to walk for 6 min without assistance, had medical conditions that would contraindicate submaximal testing according to American College of Sports Medicine guidelines (Dwyer & Davis, 2007) , or had been advised by their physician to refrain from exercise. For this study, participants with scores less than 24 on the Mini-Mental Status Examination (Folstein, Folstein, & McHugh, 1975) were not used in the data set; 1 person with FM had a score of 23 and was not included in the analysis. People with FM brought signed documentation from a licensed physician as having met the American College of Rheumatology 1990 criteria for classification of FM (Wolfe et al., 1990) . All participants read and signed an informed consent that was approved by the university's institutional review board. 
Measures
Demographic and Physical Characteristics. A questionnaire was developed to obtain demographic information. A series of demographic and descriptive questions was asked about age, gender, education, ethnicity, and medical history. Body-mass index and waist circumference were assessed using standard procedures.
Physical Activity Level. Part 1 of the Rapid Assessment of Physical Activity (RAPA) was used (seven questions) to assess level of physical activity (e.g., level of aerobic activity; Topolski et al., 2006) . In the tool, light, moderate, and vigorous activities are defined, and participants indicate how often they do each. A scoring grid rates participants as sedentary (rarely or never do any physical activities); underactive (do some light or moderate physical activities, but not every week); underactive, light (do some light physical activity every week); underactive, regular (do moderate physical activities every week, but less than 30 min/day or 5 days/week, or do vigorous physical activities every week, but less than 20 min/day or 3 days/week); or active (do 30 min or more a day of moderate physical activities, 5 or more days a week, or do 20 min or more a day Note. FM = fibromyalgia. Participants with FM (n = 69); participants without FM (n = 76). Independentsample t tests were used to examine group differences on all continuous measures; chi-squared analyses examined group differences for discrete variables. Numbers for discrete variable percentages may not add to 100% because of rounding errors. *p < .05. **p < .01. ***p < .0001.
of vigorous physical activities, 3 or more days a week). The RAPA is an easy-touse (self-administered) and valid measure of physical activity level for use with older adults (Topolski et al., 2006) .
Depression. The Beck Depression II Inventory (Beck, Steer, & Brown, 1996) is one of the most frequently used assessment tools to measure depression in adults. It has strong validity and reliability with various populations (Avasarala, Cross, & Trinkaus, 2003; Hedeyati, Minhajuddin, Toto, Morris, & Rush, 2009 ), including those with chronic pain (Poole, White, Blake, Murphy, & Bramwell, 2009 Responses for all items are totaled for an overall score, with higher scores denoting greater depression.
Physical-Performance Measures. Assessments of physical performance (i.e., physical impairments) were selected because they are feasible in both clinical and community settings, and standard test protocols support adequate reliability and validity with various older adult populations, including people with FM Jones, Theou, Rutledge, Lindemann, & Just, 2006; Rikli & Jones, 1998 Rose, Lucchese, & Wiersma, 2006) . Five performance tests or scales were used in this study. The Fullerton Advanced Balance scale (FAB; Rose et al., 2006 ) was used to assess multidimensional balance. The FAB scale includes 10 performance items: standing on a firm surface with feet together, eyes closed; reaching forward to retrieve an object; turning 360° in both directions; stepping up and over a 6-in. bench; tandem walking; standing on one leg; standing on a compliant surface, eyes closed; performing a 2-footed jump for distance; walking with head turns; and responding to an unexpected perturbation. Higher scores indicate better balance. Three performance-based test items were selected from the Senior Fitness Test (Rikli & Jones, 1999) : the 8-ft up-and-go (functional mobility), 30-s chair stand (lower body strength), and 6-min walk test (aerobic endurance). Specific test protocols and details about psychometric properties are described elsewhere (Rikli & Jones, 1999 ). The 30-ft walk test assesses gait cadence and velocity by measuring the number of steps and seconds it takes to walk 30 ft using preferred and maximum speed (Hernandez, Rose, & Theou, 2008; Theou, French, Hernandez, & Rose, 2006) .
Perceived Functional
Ability. An adapted version of the Composite Physical Function (CPF) scale (Rikli & Jones, 1999 ) was used to specifically measure older adults' perceived functional ability (e.g., functional limitations; Bennett et al., 2007) . The 12-item CPF measures activities of daily living, instrumental activities of daily living, and advanced activities (e.g., strenuous, more vigorous sports and exercise activities). With an expanded response set-five instead of four response categories (0 = cannot do at all, 1 = cannot do without help, 2 = can do with a lot of difficulty, 3 = can do with some difficulty, 4 = can do without difficulty)-the adapted CPF discriminates across a wider range of functional abilities than the commonly used Fibromyalgia Impact Questionnaire (Bennett, 2005) . There is support for the predictive validity (can predict falls), stability over time, and sensitivity of the original CPF (Rikli & Jones, 1999) . Previous research showed very high test-retest reliability (.98) and concurrent validity with the FIQ for women with FM (Jones, Rutledge, Lindemann, & Rigali, 2006) .
Procedures
Potential study participants were screened via telephone for inclusion and exclusion criteria. Eligible participants were scheduled for two appointments and mailed a study consent form and questionnaires (demographic and health history; CPF) to complete before Assessment Day 1. They were given a reminder call the day before assessments.
On Assessment Day 1, questions about informed consent were answered, and consent forms were witnessed by the lead investigator. Consents and finished questionnaires were reviewed for completeness. Participants then filled out the RAPA. Once paperwork was completed, the lead investigator answered questions, provided reminder cards for second appointments, and thanked participants.
In the telephone call before the second assessment (same week as Day 1), participants were reminded to wear comfortable clothes and shoes, refrain from heavy exertion and alcoholic beverages, and maintain normal medications for the preceding 24 hr. In addition, they were encouraged to eat a light meal about 1 hr before arrival, and people with FM were urged to reschedule if symptom exacerbation occurred.
On Assessment Day 2, the lead investigator reviewed the study purpose, explained what to expect during assessments, and answered questions. Participants completed the Beck Depression Inventory and had their height, weight, and waist circumference measured. Next, they completed a battery of cognitive tests (not reported here) that took 30-45 min. Then they were assessed on five physical-performance measures in the following order to reduce potential fatigue and pain: (1) FAB scale, (2) 8-ft up-and-go, (3) 30-ft walk, (4) 30-s chair stand, and (5) 6-min walk test. In addition, participants were encouraged to rest between tests. Time to complete this testing was approximately 30 min. All participants received the same instructions, and testing occurred in a small-group setting. Participants were instructed to do the best they could but never to push themselves beyond what they considered safe for them. All test administrators received standard training on how to accurately and safely administer the tests. They were also evaluated by the primary investigator on accuracy of test protocols and scoring procedures.
Data Analysis
Demographic variables were tabulated for the total sample and for participants with and without FM. Comparisons for FM status (yes/no) on demographic characteristics, perceived physical function, individual physical-performance tests, and physical activity level were examined using independent-sample t tests for continuous variables or chi-squared analyses for discrete variables. Separate linear regressions examined the effects of FM status, age, gender, depression, and physical activity levels on the seven dependent variables (perceived physical function, multidimensional balance, aerobic endurance, overall functional mobility, lower body strength, and gait velocity-preferred and maximal). Standardized beta coefficients (semipartial coefficients) displayed the average amount each dependent variable increases when the independent variable increases 1 standard deviation and other independent variables are held constant, thus reflecting the unique (independent) contributions of each independent variable to explain total variance in each dependent variable. The magnitude of a variable's beta weight reflects its relative explanatory importance controlling for the other predictor variables (Garson, 2009 ). The total model significance was evaluated using F tests with the variance accounted for described by both the overall R 2 (coefficient of multiple determination) and adjusted R 2 , which adjusts for the fairly large number of independent variables. Multicollinearity was evaluated using collinearity statistics; variance inflation factors less than 4 were considered acceptable (Garson, 2009 ). DurbinWatson statistics for autocorrelation were evaluated to determine independence of observations; values between 1.5 and 2.5 indicated independence (Garson, 2009 ). The level of significance established for the study was .05.
Results
Sample Characteristics
Demographic characteristics for the sample are summarized in Table 1 . Participants were predominantly female (80%), well educated, and White (87%) with a mean age of 64 years. They were overweight and a significant minority (34%) had experienced a fall in the last 12 months. Most (59%) reported experiencing at least some limitation in everyday activities because of health problems. Almost half reported being retired and 16% permanently disabled. Most participants (60%) rated their physical activity level as "active." Comorbid conditions reported by one fifth or more of the sample were hypertension (45%), nonrheumatoid arthritis (40%), osteoporosis (22%), and cancer (20%); of these, participants with FM differed from those without in reports of nonrheumatoid arthritis (58% vs. 25%, p < .05).
Table 1 reveals significant differences across individuals with and without FM in age, gender, education, ethnicity, and depression. Adults with FM were also significantly younger (M = 59 years) than those without FM (M = 68) and were more likely to be female. As expected, adults with FM were more likely to report that health problems limited their everyday activities and were less likely to be physically active. They were also less likely to report being retired but were more likely to report being permanently disabled than were those without FM. More people with FM indicated that they had fallen in the past year (42%) than did those without FM (27%), although this was not statistically significant. Table 2 shows comparisons of adults with and without FM on perceived functional ability and on the six physical-performance variables. Adults with FM demonstrated lower levels of perceived functional ability (i.e., had more functional limitations) and did worse on all physical-performance tasks (i.e., had more physical impairments).
Differences in Physical Performance and Perceived Functional Ability in People With and Without FM
Prediction of Physical Performance and Perceived Functional Ability by FM Status, Age, Gender, Depression, and Physical Activity Level
The effects of FM status and four other predictors that were significantly different in participants with and without FM in bivariate analyses (Table 1 ; age, gender, depression, and level of physical activity) were determined for each of the seven dependent variable using linear regressions (Table 3 ). All regression models were significant, accounting for 16-65% of variance in the dependent variables. As seen in Table 3 , for all analyses, the contribution of the significant predictors was in the hypothesized direction: having FM, lower physical performance/perceived function; higher age, lower physical performance/perceived function; male gender, better performance/ perceived function; more depression, lower physical performance/perceived function; and higher physical activity level, better physical performance/perceived function. None of the models was affected by collinearity issues.
Having FM was a significant predictor for only perceived functional ability/ limitations (as measured by the CPF) and maximal gait velocity and approached significance (p = .05) for the 30-s chair stand (lower body strength). Having FM predicted less perceived functional ability and worse physical performance. Physical activity level was a significant predictor for all dependent variables; higher levels predicted better perceived function and physical performance. Depression predicted lower perceived physical function (CPF scores), as well as worse physicalperformance scores on the FAB, 6-min walk test, 30-s chair stands, and maximal gait velocity. Age did not predict CPF scores (perceived physical function), but younger age predicted better scores on all physical-performance variables except the 30-s chair stand. Male gender only predicted faster maximal gait velocity.
Having FM significantly affects perceived functional ability; those with FM had lower CPF scores than those without it (see Table 3 ). Perceived functional ability, FM status, depression, and physical activity level significantly contributed to the total model, which accounted for 63% of the variance in CPF scores, as seen Note. CPF = Composite Physical Function (perceived physical function); FAB = Fullerton Advanced Balance scale (multidimensional balance); 6MWT = 6-min walk test (aerobic endurance); FM = fibromyalgia. *p < .05. **p < .01. ***p < .0001.
in Table 3 . For maximal gait velocity, 32% of the variance was accounted for by FM status (those with FM had significantly slower walking speed), along with age, gender, depression, and physical activity level (Table 3) . Of the physical-performance variables for which FM status was not an independent predictor, 38% of the variance in multidimensional balance and 26% in aerobic endurance were accounted for by the total model (FM status, age, gender, depression, activity level), with age, depression, and activity level contributing significantly. For overall functional mobility and preferred gait velocity, the total model with significant contributions from age and activity level accounts for 13% and 19% (respectively) of the variance. The regression model predicts 23% of the variance in lower body strength, with significant prediction from depression and physical activity level.
Discussion
The study results provide information on the effects of having FM on physical performance and perceived functional ability along with the predictors of physical performance and functional abilities in adults over 50 years of age with and without FM. As expected, when compared with those without FM, adults with FM had poorer scores on all physical-performance measures (multidimensional balance, aerobic endurance, lower body strength, overall functional mobility, and gait velocity) and lower levels of perceived functional ability (i.e., more functional limitations), even though on average adults without FM were approximately 9 years older than adults with FM. We found only two prior studies that included physical-performance measures in people (women only and few measures) with and without FM. Panton et al. (2006) found that women without FM (n = 12; mean age 44 years) had higher functionality scores (using the Continuous Scale-Physical Functional Performance Test; Cress, Buchner, & Questad et al., 1996) and better lower body strength than age-matched women with FM (n = 29; mean age 46) and similar functionality and lower body strength scores when compared with older women (n = 38; mean age 71). Valkeinen et al. (2008) found differences in physical performance on all aerobic-fitness measures and some measures of muscle strength between postmenopausal women with and without FM; that sample excluded all women with chronic conditions such as cardiovascular disease, osteoarthritis, or diabetes, whereas ours did not. In our study, when age, gender, depression, and physical activity level were controlled for, having FM was only significantly predictive of perceived functional ability and faster maximal gait velocity and possibly predictive of greater lower body strength. Results give further insight into how to target interventions for adults with FM.
Age, gender, depression, physical activity, and FM status predicted a large amount (63%) of variance in perceived functional ability. Functional ability was assessed by having participants report their capacity to carry out specific functions (e.g., carry a 10-lb load) and how much assistance was needed. Lower scores on the CPF indicate more functional limitations and thus reflect a potential transition into disability; this is an important marker in terms of quality of life, as well as morbidity. In fact, in a Swedish longitudinal study of the oldest old (85+ years; Fauth, Zarit, Malmberg, & Johansson, 2007) , physical/functional limitation was the most important predictor of disability trajectories, predicting that those with functional limitations were 12 times as likely to die, 8 times as likely to become increasingly disabled, and 10 times as likely to become chronically disabled than were people without physical limitations. Our finding that both having FM and having higher levels of depression significantly predicted perceived functional ability (i.e., functional limitations) supports Kassam and Patten's (2006) findings that FM status and depression independently contribute to workforce disability. Our findings further support the conceptual framework for this study, in which FM and its symptoms (e.g., depression) contribute to physical-performance deficits (i.e., impairments), which can lead to functional limitations and potentially to disability.
In our study, almost 33% of the variance in maximal gait velocity was accounted for by age, gender, depression, physical activity level, and FM status, with all variables contributing independently. Gait velocity is but one component of the complex concept "gait." Gait encompasses body movement using cyclical movements of the lower limbs and is often modified with aging or with specific conditions (Abreu & Caldas, 2008) . Older age is commonly associated with decreased gait velocity, but our results indicate that having FM along with female gender, more depression, and decreased activity levels also affects maximal gait velocity (walking as quickly as possible). Further research is needed to validate these findings because reduced gait speed has been associated in elders with falls and hospitalization (Montero-Odasso et al., 2005) . Abreu and Caldas found gait speed to be independent of balance in elderly women and concluded that women with poor balance do not compensate by walking more slowly (Abreu & Caldas, 2008) , but in our data, balance and gait velocity were significantly correlated (r = .56). Gait velocity may be related to lower limb muscle strength, which can also be enhanced with exercise training (Sipila, Multanen, Kallinen, & Era, 1996) . In our study, maximal gait velocity was significantly correlated with lower body strength (r = .49), along with all other physical-performance measures.
Given the low amounts of variance predicted in physical-performance measures with age, gender, depression, physical activity level, and FM status, it is likely that other variables would enhance prediction of physical performance. For example, body-mass index, comorbidities, self-efficacy for exercise, severity of FM core symptoms (pain, fatigue, and stiffness), social factors, and environmental barriers or facilitators to physical performance may affect physical performance. We found small to moderate significant correlations (absolute values from .160 to .425) among all physical-performance measures and FM symptom severity (pain, fatigue, morning stiffness), body-mass index, and self-efficacy for exercise. Future research in larger samples is warranted to explore the predictive capacity of these and other factors on physical performance and perceived functional ability. The progression-to-disability model would be strengthened by tests that validate these sociopsychological and environmental contextual factors surrounding FM. A study in people with multiple sclerosis found that a total symptom score was directly associated with both functional limitations and disability (Motl, Snook, McAuley, Scott, & Gliottoni, 2007) .
Perhaps the most important finding in our study is the independent contribution of decreased physical activity levels (on all measures) and increases in depression levels (on all but two measures) to poorer physical performance and lower perceived functional ability in those both with and without FM. Our results support two recent studies in people with chronic conditions. In participants with multiple sclerosis, decreased physical activity was associated with more functional limitations and with disability (Motl et al., 2007) . Phillips and Stuifbergen (2009) found that social support and depression mediated the effect of functional limitations on disability in women with both multiple sclerosis and FM. Both physical activity and depression are amenable to treatment. Recent reviews (Busch, Barber, Overend, Peloso, & Schachter, 2002; Jones, Adams, Winters-Stone, & Burckhardt, 2006) point to the success of aerobic exercise and strength-training exercise in improving fitness and some symptoms in people with FM. Early exercise research in participants with FM suffered from high rates of attrition, but more recent studies have shown that using exercises with low-impact movements, allowing participants to self-adjust exercise intensity, and addressing self-efficacy issues can lead to good adherence (Jones, Adams, et al., 2006; Rooks, 2007; . Effective treatments for depression in adults with FM include both pharmacologic (Acuna, 2008; Arnold, 2007) and nonpharmacologic treatment (Arnold, 2008) . Weight loss in overweight women has also been linked to decreases in depression (Shapiro, Anderson, & Danoff-Burg, 2005) ; weight-loss programs may be important in future interventions.
Our study has a few limitations. All participants were from a single geographic area in southern California, and although attempts were made to include a diverse sample, most participants were White and women, and participants with FM were significantly younger than those without FM. In addition, the study's generalizability is limited to community-dwelling volunteers who agreed to be assessed on several cognitive and physical assessments and who met the inclusion criteria-especially the ability to walk independently for 6 min. In other words, adults with FM who are frailer are not represented in this sample. In addition, we did not measure fear of pain before administering performance measures, which may be a significant predictor of performance scores (Turk, Robinson, & Burwinkle, 2004) .
Conclusion
The results of this study suggest that the average adult with FM has poorer scores on several measures of physical performance and perceived functional ability than people almost 10 years older who do not have FM. Ultimately, increases in physical impairments and problems with performing functional tasks of daily living can reduce quality of life, as well as increase risk for falls and disability. However, results from our study indicate that physical performance and perceived function, independent of FM status, are highly influenced by two important variables that are alterable-levels of physical activity and depression. Given knowledge of predictors of higher physical performance and perceived functional ability, health and fitness professionals and medical professionals need to encourage those over 50 years of age, especially those with FM, to be more physically active and find methods to reduce depression in an effort to lower risk for disability and improve quality of life.
